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5 Claims. 
This invention relates to an improved process of 

preparing stable diazo-salt preparations on the 
basis of diazonium Sulfates and to the prepara 
tions obtained by this process. 
The literature (cf., for instance, Griess, An 

nalen der Chemie, 137 (1866), page 39; Knoeve 
nagel, Berichte der Deutschen Chemischen Gesell 
schaft, 28, (1895), page 2994) discloses processes 
for separating diazonium Sulfates in Solid form, 
but the methods of working proposed therein can 
not be considered for the manufacture thereof on 
a technical scale. An economical production on a 
technical scale is only possible if the methods cor 
respond with the methods usually applied in the 
Works, so that, for instance, a diazotization in 
alcohol, as suggested by Knoevenagel in Berichte 
de Deutschen Chemischen Gesellschaft, 28, 
(1895), page 2994, and separation of the 
diazonium salt by means of ether are not feasible. 
The separation of diazonium sulfates from their 
aqueous mineral acid solutions, as they are ob 
tained at normal diazotization, by simple techni 
cal meaSures aS, for instance, Salting Out is, h0W 
ever, not possible owing to the great solubility of 
most of the diazonium sulfates. 
Now, the present invention offers a new and 

original Way of preparing diazonium sulfates in 
Solid form and converting them into stable com 
mercial diazo preparations. More particularly, it 
relates to a process which comprises separating 
in Solid form diazonium Sulfates from aromatic 
monoamines of the benzene series containing at 
least one negative group, such as halogen or the 
nitro group, by diluting diazo Solutions which are 
obtainable by diazotizing these amines in sulfuric 
acid of high concentration with Such organic 
liquids as are miscible with or soluble in sulfuric 
acid, preferably at low temperature, isolating the 
separated diazonium sulfates and mixing the dry 
or almost dry diazonium sulfates, thus obtained, 
With Such a quantity of a mild alkaline agent as 
corresponds to the sulfuric acid which may ad 
here mechanically to the diazonium sulfate and, 
moreover, is equivalent to the acidity of the acid 
diazonium sulfate, that is, one equivalent of the 
alkaline agent for one mol. of acid diazonium 
sulfate. If necessary, suitable adjuvants and 
diluents may be added to the diazonium salts. 
The aromatic amines which may be used in the 

present process are mono-, di- and polyhalogen 
aminobenzenes, nitroaminobenzenes, dihalogen 
toluidines and dihalogenaminophenolethers, 1 
amino-4-methyl-3-halogenbenzenes, 1-amino-2- 
methyl-3-halogenbenzenes, 1-amino-5-chloro-2- 
alkoxy- and -aryloxybenzenes, 1-amino-2-nitro 
4- and -5-halogenbenzenes, 1-amino-4-chloro-3- 
nitrobenzene, 1-amino-2-chloro-4-nitrobenzene, 
1-amino-2-methyl-4-nitros and -5-nitrobenzene, 
as well as 2-amino-4-nitro- and 4-amino-3- 
nitro-1-phenolethers. 

(C. 23-250) 
As suitable organic liquids may be named, for 

example, the low members of the aliphatic al 
cohols and ketonés. . . . . . . . . . . . . . 
The separated diazonium sulfates may be 

mixed, for example, with the following mild al 
kaline agents: sodium carbonate, Sodium bi 
carbonate, sodium borate or sodium acetate, mag 
nesia, and zinc hydroxide or calcium hydroxide; as 
adjuvantsordiluents there may be used: partly de 
hydrated aluminium or magnesium sulfate, an 
hydrous sodium sulfate or metal salts of aryl 
sulfonic acids. . . r". 

According to the process described there may 
be obtained solid, stable and easily soluble diazo 
saltpreparations. Their aqueous solutions may be 
used without any further addition for the produc 
tion of ice colors. ... "... . . ; . . 
The following examples serve to illustrate the 

invention, but they are not intended. to limit it 
thereto; the parts are by weight: . . . . 

(1) 226 parts of acid sulfate of orthochloro 
aniline are introduced, while cooling, into a 
solution of 130 parts of nitrosyl-sulfuric acid in 
180 parts of sulfuric acid of 84% strength. The 
whole is stirred until the diazotization is finished; 
thereupon the concentrated sulfuric acid diazo 
solution, thus obtained, is stirred into 690 parts 
of ethyl-alcohol or n-propylalcohol, while cooling. 
Immediately the separation of the diazonium sul 
fate begins and is completed by cooling to -15°C. 
The diazonium sulfate is filtered and mixed with 
100 parts of anhydrous sodium sulfate and dried 
at about 45° C. 250 parts of partly dehydrated 
aluminium sulfate of about the composition 
Al2(SO4)3.9H2O and 60 parts of anhydrous sodium 
carbonate are then mixed with the diazonium 
sulfate. - 

(2) 162 parts of 2.5-dichloroaniline are diazó 
tized with a solution of 133 parts of nitrosylsul 
furic acid in 163 parts of sulfuric acid of 86% 
strength. The concentrated sulfuric acid diazo 
solution is stirred, while cooling, into 400 parts 
of methanol or ethanol. The separated diazonium 
sulfate is filtered at low temperature, mixed with 
200 parts of anhydrous sodium sulfate and dried 
at about 45° C. 240 parts of partly dehydrated 
aluminium sulfate of the composition mentioned 
in Example 1, 16 parts of magnesia, and 35 parts 
of anhydrous sodium carbonate are then mixed 
with the diazonium sulfate. 
In a corresponding manner the diazonium sul 

fates from 2.3.4- or 2.4.5-trichloroaniline may be 
separated and worked up to form diazosalt prep 
arations. 

(3) 73 parts of dry sodium nitrite are dissolved 
in 540 parts of warm sulfuric acid of 90% 
strength. After cooling, 138 parts of Ortho 
nitroaniline are introduced at about 20° C. to 25° 
C. and the whole is stirred until the diazotization 
is complete. The diazo solution is then poured, 
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2 2,106,539 
while cooling, into 1300 parts of methanol and the 
separation of the diazonium sulfate is completed 
by cooling. The diazonium sulfate is filtered and 
then mixed in the moist State With a mixture of 
150 parts of dry borax of about the composition 
Na2B4O7.2H2O and 220 parts of partly dehy 
drated aluminium sulfate of the composition men 
tioned in Example 1. 

Instead of diazotizing with a solution of 73 
parts of sodium nitrite in 540 parts of sulfuric 
acid it is also advantageous to use for the dia.ZO 
tizing operation a solution of 133 parts of nitro 
Syl-sulfuric acid in 165 parts of Sulfuric acid of 
85% strength. 
Instead of methanol there may also be used 

ethanol, propanol, butanol, acetone or other or 
ganic liquids miscible with sulfuric acid having 
a strength of about 75% to 80% after complete 
diazotization. 

For the production of the diazo-salt prepara 
tions the quantity of the alkaline agent which has 
to be added must be calculated upon the total 
acidity of the filtered moist diazonium sulfate. 
In a corresponding manner diazonium sulfates 

and diazo-salt preparations may be obtained from 
other halogen- or nitro-Substituted aminoben 
Zenes, as well as from other aromatic amines 
above named. 
I claim: 

: 1. The process of preparing stable diaZOsalt 
preparations on the basis of diazonium sulfates 
which comprises separating in Solid form di 
azonium sulfates from aromatic monoamines 
of the benzene series selected from the group 
consisting of mono-, di- and polyhalogen 
aminobenzenes, nitroaminobenzenes, dihalogen 
toluidines and dihalogenaminophenol ethers, 
1-amino-4-methyl-3-halogenbenzenes, 1-amino 
2-methyl-3-halogenbenzenes, 1-amino-5-chloro 
2-alkoxy- and aryloxybenzenes, 1-amino-2-nitro 
4- and -5-halogenbenzenes, 1-amino-4-chloro-3- 
nitrobenzene, 1-amino-2-chloro-4-nitrobenzene, 
1-amino-2-methyl-4-nitro- and -5-nitrobenzene, 
2-amino-4-nitro- and 4-amino-3-nitro-1-phenol 
ethers, by diluting with organic liquids miscible 
with sulfuric acid the diazo solutions obtainable 
by diazotizing these amines in sulfuric acid of 
high concentration, isolating the separated di 
azonium sulfates and mixing them with the 
quantity of , a mild alkaline agent which corre 
sponds to the sulfuric acid mechanically adhering 
to the diazonium sulfate plus the quantity equiv 
alent to the acidity of the acid diazonium sulfate. 

2. The process of preparing stable dia.ZOSalt 
preparations on the basis of diazonium Sulfates 
which comprises separating in Solid form dia 
zonium sulfates from aromatic monoamines of the 
benzene series selected from the group consisting 
of mono-, di- and polyhalogenaminobenzenes, 
nitroaminobenzenes, dihalogentoluidines and di 
halogenaminophenolethers, 1-amino-4-methyl 
3-halogenbenzenes, 1-amino-2-methyl-3-halo 
genbenzenes, 1-amino-5-chloro-2-alkoxy- and 
aryloxybenzenes, 1-amino-2-nitro-4- and -5-hal 
ogenbenzenes, 1-amino-4-chloro-3-nitrobenzene, 
1-amino-2-chloro-4-nitrobenzene, 1 - amino-2- 
methyl-4-nitro- and -5-nitrobenzene, 2-amino 
4-nitro- and 4-amino-3-nitro-1-phenoethers, 
by diluting with Organic liquids miscible with 
Sulfuric acid the diazo Solutions obtainable by 
diazotizing these amines in Sulfuric acid of high 
concentration, isolating the separated diazonium 
Sulfates and mixing them. With the quantity of an 
alkali metal salt of weak acids which corresponds 
to the Sulfuric acid mechanically adhering to the 

diazonium sulfate plus the quantity equivalent to 
the acidity of the acid diazonium sulfate. 

3. The process of preparing stable diazosalt 
preparations on the basis of diazonium Sulfates 
which comprises separating in solid form di 
azonium sulfates from aromatic monoamines of 
the benzene series selected from the group con 
sisting of mono-, di- and polyhalogenaminoben 
Zenes, nitroaminobenzenes, dihalogentoluidines 
and dihalogenaminophenolethers, 1-amino-4- 
methyl-3-halogenbenzenes, 1-amino-2-methyl-3- 
halogenbenzenes, 1-amino-5-chloro-2-alkoxy 
and aryloxybenzenes, 1-amino-2-nitro-4- and -5- 
halogenbenzenes, 1-amino-4-chloro-3-nitroben 
zene, 1-amino-2-chloro-4-nitrobenzene, 1-amino 
2-methyl-4-nitro- and -5-nitrobenzene, 2-amino 
4-nitro- and 4-amino-3-nitro-1-phenolethers, by 
diluting with a lower alcohol of the aliphatic 
series the diazo solutions obtainable by diaZO 
tizing these amines in sulfuric acid of high 
concentration, isolating the separated diazonium 
sulfates and mixing them with the quantity of an 
alkali metal sat of weak acids which corresponds 
to the sulfuric acid mechanically adhering to the 
diazonium sulfate plus the quantity equivalent to 
the acidity of the acid diazonium Sulfate. 

4. The process of preparing stable diazoSalt 
preparations on the basis of diazonium Sulfates 
which comprises separating in Solid form diazo 
nium sulfates from aromatic monoamines of the 
benzene series selected from the group consisting 
of mono-, di- and polyhalogenaminobenzenes, 
nitroaminobenzenes, dihalogentoluidines and di 
halogenaminophenolethers, 1-amino-4-methyl 
3-halogenbenzenes, 
genbenzenes, 1-amino-5-chloro-2-alkoxy- and 
aryloxybenzenes, 1-amino-2-nitro-4- and -5-hal 
ogenbenzenes, 1-amino-4-chloro-3-nitrobenzene, 
1-amino-2-chloro-4-nitrobenzene, 1 - amino-2- 
methyl-4-nitro- and -5-nitrobenzene, 2-amino 
4-nitro- and 4-amino-3-nitro-1-phenolethers, by 
diluting with ethanol the diazo solutions obtain 
able by diazotizing these amines in Sulfuric acid 
of about 80% to 90% strength with ethanol, iso 
lating the separated diazonium Sulfates and mix- :: 
ing them with the quantity of sodium borate 
which corresponds to the sulfuric acid mechan 
ically adhering to the diazonium sulfate plus the 
quantity equivalent to the acidity of the acid 
diazonium. Sulfate. 

5. The process of preparing stable diaZOSalt 
preparations on the basis of diazonium Sulfates 
which comprises. Separating in Solid form diaZO 
nium sulfates from aromatic monoamines of the 
benzene Series Selected from the group consisting : 
of mono-, di- and polyhalogenaminobenzenes, 
nitroaminobenzenes, dihalogentoluidines and di 
halogenaminophenolethers, 1-amino-4-methyl 
3-halogenbenzenes, 1-amino-2-methyl-3-halo 
genbenzenes, 1-amino-5-chloro-2-alkoxy- and 
aryloxybenzenes, 1-amino-2-nitro-4- and -5- 
halogenbenzenes, 1-amino-4-chloro-3-nitroben 
Zene, 1-amino-2-chloro-4-nitrobenzene, 1-amino 
2-methyl-4-nitro- and -5-nitrobenzene, 2-amino 
4-nitro- and 4-amino-3-nitro-1-phenolethers, by 
diluting With propanol the diazo solutions ob 
tainable by diazotizing these amines in sulfuric 
acid of about 80% to 90% strength, isolating the 
separated diazonium sulfates and mixing them 
With the quantity of sodium borate which cor 
responds to the Sulfuric acid mechanically ad 
hering to the diazonium Sulfate plus the quantity 
equivalent to the acidity of the acid diazonium 
sulfate. 

KARI, SCHNITZSPAHN. 
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